Human umbilical cord blood hematopoietic progenitor cells: are they the same as their adult bone marrow counterparts?
In an attempt to expand the hematopoietic progenitor cell (HPC) content of a single collection of umbilical cord blood (CB), we investigated the ex vivo proliferative potential of CB CD34+ cells and the rate of exit of these cells from G0/G1 phases of cell cycle in response to different cytokine combinations. Initial experiments in which phenotypically defined populations of CB and adult bone marrow (BM) CD34+ cells were examined for their HPC content revealed that, contrary to BM, CB CD34+ human leukocyte A (HLA)-DR+ cells appeared to contain the majority of primitive HPC. In cultures of BM CD34+ HLA-DR+ cells incubated with stem cell factor (SCF)+interleukin-3 (IL-3), CD34+ cells increased five-fold over 5 days, while CD34+ cells from CB CD34+ HLA-DR+ cultures increased 11-fold under these same conditions, illustrating an enhanced proliferative potential of CB CD34+ HLA-DR+ cells vs. similar cells from adult BM. Furthermore, a 6.2-fold increase in the number of CB CD34+ still residing in G0/G1 was observed on day 5 in cultures supplemented with SCF and IL-3, suggesting the generation of large numbers of primitive HPC in vitro. The effect of SCF on the exit of CB and BM CD34+ HLA-DR+ cells from G0/G1 was then examined. Following 36- to 48-hour exposure to SCF, 45% of quiescent CB cells exited G0/G1 in contrast to only 13% of quiescent BM cells. In serum-free media supplemented with either SCF or IL-3 alone, CB CD34+ HLA-DR+ cells did not exit G0/G1 phases of cell cycle as rapidly as when CB plasma was present, unless SCF and IL-3 were added simultaneously. Collectively, these results suggest that CB CD34+ cells are more responsive to cytokine stimulation, especially SCF, and may represent more suitable candidates for ex vivo expansion of HPC than BM cells. Furthermore, these data illustrate potentially important biologic differences between the HPC content of subpopulations of BM and CB cells, and the response of these subpopulations to cytokine stimulation.